The establishment of grassland on abandoned cropland has been proposed as an effective method of 13 mitigating climate change by increasing soil organic carbon (SOC) storage. In this study, five cultivated 14 grasslands were established (three leguminous species -Coronilla varia, Onobrychis viciaefolia, Medicago 15 sativa, and two gramineous species-Poa annua, Agropyron cristatum), one uncultivated, one natural 16 grassland to examine how the SOC storage, sequestration rate and sequestration efficiency to change for 5 17 years restoration in semi-arid area. Our results showed that the cultivated leguminous grasslands had greater 18 total biomass, SOC storage, SOC sequestration rate and efficiency than gramineous grasslands. The greater 19 soil carbon (C) accumulation in leguminous grassland was mainly attributed to higher biomass production. 20
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carried out in three replications. 120
Relative calculation 121
BD was calculated depending on the oven dried weight of the composite soil samples (Deng et al., 2013) . 122
The SOC stock for each soil layer was calculated using the equation as follows (Deng et al., 2013 ): 123 C s = BD × SOC × D/10
(1) 124 where, C s is the SOC stock (Mg ha -1 ); BD is the soil bulk density (g cm -3 ); SOC is the soil organic carbon 125 content (g kg -1 ); and D is the thickness of the sampled soil layer (cm). 126
The SOC sequestration rate (SSR, Mg ha -1 yr -1 ) was calculated as follows (Hua et al., 2014) : 127
where, (C t -C 0 ) is SOC sequestration; C t is the SOC stock in 2012; C 0 is the SOC stock in 2008; t was 129 the duration of experiment. 130
The SOC sequestration efficiency was estimated using the SOC sequestration in the weight of total 131 biomass (aboveground biomass and belowground biomass) of per unit area: 132 greater soil C accumulation was mainly ascribed to increasing soil C input from higher biomass production 194 (Deng et al., 2014c; Wu et al., 2016) . Previous studies had showed that plant regulated SOC stock by 195 controlling carbon assimilation, its transfer and storage in plant root system, then through plant respiration 196 and leaching its release from soil to atmosphere (De Deyn et al., 2008) . Deng et al. (2014c) have found that 197 plant biomass is the key driver in soil carbon sequestration. In this study, the SOC increased dramatically in 198 leguminous grassland due to the greater total biomasses of the leguminous grasses, and the increased soil 199 carbon inputs from the litter layer and root biomass (De Deyn et al., 2008; Wu et al., 2010; Novara et al., 200 2015) . 201 SOC sequestration rates in the cultivated leguminous grasslands were significantly higher than that in the 202 gramineous grasslands (Fig. 1c) . This maybe resulted from SOC sequestration and the different 203 decomposition rates in soils, because the cultivated leguminous and gramineous grass species result in 204 multifarious nutrient conditions. The slower rates of decomposition might make soil carbon storages 205 increased faster in more nutrient-poor soils (Vesterda et al., 2002; Deng et al., 2014a) . L-CV grassland has 206 the highest SOC sequestration rate and efficiency but with the lowest total biomass among the leguminous 207 grasslands. The reasons maybe the different species with the various C sequestrate capability, but the 208 potential mechanism under each species need further studies to demonstrate. Leguminous grasslands 209 achieved greater SOC sequestration rates due to the total biomass was higher than that in the gramineous 210 
